Table8

Predicted Changein Total Hydrocarbon Emissions for Fuel Mixturesin Vehicle Tank

Terminal Tank Vehiclel Vehicle 2 Average

Transition from: Hedl Predicted change for each | Predicted change for each | Change During
turnover (percent) turnover (percent) Transition
0to0 5.7 vol% 10% 3.70 | 0.53 |-0.15|-0.33| 258 | 0.25 | -0.22 | -0.35 0.75%
25% 436 | 0.99 | 0.05 [-0.25| 3.33 | 0.65 | -0.07 | -0.29 1.10%
50% 553221087 |023|469| 185 0.69 | 0.14 2.03%
0to 7.7 vol% 10% 414 | 0.73 |-0.30|-0.46| 3.04 | 0.07 | -0.37|-0.48 0.80%
25% 465 | 1.11 |-0.13|-0.40| 3.63 | 0.40 | -0.23|-0.43 1.08%
50% 553|207 |055]|001|4.66| 1.36 | 040 | -0.07 1.81%
0to 10 vol% 10% 468 | 1.08 | 0.22 | 0.01 | 3.09 | 0.69 | 0.12 | -0.02 1.23%
25% 477 | 1.06 | 0.18 |-0.01| 3.17 | 0.66 | 0.09 | -0.03 1.24%
50% 5.05|1.19|0.16 | -0.07| 348 | 0.75 | 0.05 | -0.09 1.32%
5.7t0 7.7 vol% (H) 10% -0.83|-0.76 | -0.59 | -0.54 | -1.08 | -0.69 | -0.57 | -0.53 -0.70%
(Sulfur 20to 14) 25% -0.98|-0.90 | -0.66 | -0.56 | -1.26 | -0.82 | -0.62 | -0.55 -0.79%
50% -1.20|-1.23|-0.93|-0.74]|-1.55 | -1.16 | -0.88 | -0.71 -1.05%
5.7t07.7vol% (L) 10% -0.54|-0.61|-0.50|-0.47|-0.82 | -0.57 | -0.49 | -0.47 -0.56%
(Sulfur 14 to 12) 25% -0.66 | -0.72 | -0.55| -0.49| -0.97 | -0.67 | -0.53 | -0.48 -0.63%
50% -0.86]-0.98|-0.76 | -0.62| -1.22 | -0.93 | -0.72 | -0.60 -0.84%
5.7 to 10 vol% 10% -0.61|-0.32|-0.14|-0.08| -0.61 | -0.26 | -0.12 | -0.08 -0.28%
25% -1.03|-0.69 |-0.32|-0.15|-1.11 | -0.60 | -0.26 | -0.13 -0.54%
50% -1.71]-157|-1.01|-0.58|-1.93 | -1.49| -0.91 | -0.52 -1.22%
7.7 to 10 vol% 10% -0.60|-0.30(-0.14 | -0.08| -0.57 | -0.24 | -0.11 | -0.08 -0.27%
25% -0.93|-0.61(-0.29|-0.14|-0.98 | -0.53 | -0.24 | -0.12 -0.48%
50% -145]-1.31|-0.86|-0.51|-1.60 | -1.25| -0.78 | -0.46 -1.03%
7.7t05.7vol% (L) 10% -0.27| 0.12 | 0.03 | 0.00 | -0.19 | 0.08 | 0.02 | 0.00 -0.03%
(Sulfur 12 to 14) 25% -0.14| 0.23 | 0.08 | 0.02 | -0.03 | 0.18 | 0.06 | 0.01 0.05%
50% 0.09 | 050|028 014|024 045|024 0.12 0.26%
7.7t05.7 vol% (H) 10% -0.59|-0.25(-0.35|-0.38|-0.54 | -0.29 | -0.36 | -0.38 -0.39%
(Sulfur 14 to 20) 25% -0.421-0.13(-0.29|-0.36|-0.34 | -0.18 | -0.32 | -0.36 -0.30%
50% -0.13] 0.19 | -0.07|-0.22] 0.00 | 0.13 | -0.11 | -0.24 -0.06%
10to 5.7 vol% 10% -0.32|-0.37|-0.27|-0.36| -0.18 | -0.08 | -0.31 | -0.37 -0.24%
25% 0.05 |-0.07|-0.13|-0.30| 0.26 | 0.19 | -0.19 | -0.33 -0.07%
50% 0.68 | 0.66 | 0.41 | 0.03 | 1.00 | 0.92 | 0.31 | -0.03 0.50%
10to 7.7 vol% 10% -0.35|-0.27|-0.45|-0.50| -0.40 | -0.34 | -0.47 | -0.51 -0.41%
25% -0.15|-0.11{-0.38|-0.47| -0.15 | -0.20| -0.41 | -0.49 -0.30%
50% 0.21 | 0.30 |-0.08|-0.30| 0.27 | 0.21 | -0.14 | -0.33 0.02%
5.7 to 0 vol% 10% 334 |151|037|004 (2171|057 0.09 | -0.03 0.95%
25% 271 |1.03|0.15|-0.04| 1.02 | 0.15 | -0.08 | -0.09 0.61%
50% 1.751-0.06 | -0.65|-0.55|-0.01 | -0.88 | -0.82 | -0.55 -0.22%
7.7t0 0 vol% 10% 435|198 | 050 | 0.07 | 245 | 0.81 | 0.16 | -0.02 1.29%
25% 387 (162|034 |001|192]| 050 0.03-0.06 1.03%
50% 3.10 | 0.78 |-0.26|-0.36| 1.10 | -0.28 | -0.52 | -0.39 0.40%
10to 0 vol% 10% 538 | 247|064 | 011 | 333 | 1.11 | 0.23 | 0.00 1.66%
25% 510 | 226 | 0.55 | 0.07 | 3.03 | 0.94 | 0.16 | -0.02 1.51%
50% 469 | 1.82 | 0.24 |-0.12| 2.62 | 0.55 | -0.11|-0.19 1.19%
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Table9

Predicted Changein NOx Emissionsfor Fuel Mixturesin Vehicle Tank

Terminal Tank Vehiclel Vehicle 2 Average

Transition from: Hedl Predicted change for each | Predicted change for each | Change During
turnover (percent) turnover (percent) Transition
0to0 5.7 vol% 10% -2.041-0.29(-0.11|-0.07| -1.55| -0.22| -0.09 | -0.06 -0.55%
25% -2.221-0.43(-0.18|-0.09|-1.75 | -0.35| -0.15 | -0.08 -0.66%
50% -2.50]-0.78|-0.45|-0.26| -2.10 | -0.70| -0.40 | -0.23 -0.93%
0to 7.7 vol% 10% -2.38|-0.66 | -0.08 | -0.08| -1.79 | -0.08 | -0.08 | -0.08 -0.65%
25% -2.40|-0.67 | -0.08 | -0.08| -1.81 | -0.08 | -0.09 | -0.08 -0.66%
50% -2.441-0.69|-0.10|-0.09|-1.85|-0.10| -0.10 | -0.09 -0.68%
0to 10 vol% 10% -3.23|-1.15|-0.45|-0.27| -2.38 | -0.84 | -0.37 | -0.25 -1.12%
25% -3.02|-0.95(-0.36|-0.23| -2.11 | -0.67 | -0.30 | -0.22 -0.98%
50% -2.66|-0.48| 0.00 |-0.01]-1.67 | -0.19| 0.05 | -0.02 -0.62%
5.7t0 7.7 vol% (H) 10% 0.17 | 0.17 | -0.02|-0.07 | 0.54 | 0.09 | -0.04 | -0.07 0.10%
(Sulfur 20to 14) 25% 0.32 | 0.29 | 0.04 |-0.04| 0.72 | 0.21 | 0.01 | -0.05 0.19%
50% 057 ]0.61]028)| 010 1.03]| 052 | 0.23 | 0.08 0.43%
5.7t07.7vol% (L) 10% -0.35|-0.08(-0.16|-0.19| 0.10 | -0.11| -0.17 | -0.19 -0.14%
(Sulfur 14 to 12) 25% -0.28-0.02|-0.14|-0.18| 0.19 | -0.06 | -0.15 | -0.18 -0.10%
50% -0.17] 0.13 | -0.03|-0.11] 0.33 | 0.09 | -0.05|-0.12 0.01%
5.7 to 10 vol% 10% -0.12|-0.14|-0.18|-0.20| -0.06 | -0.15| -0.19 | -0.20 -0.16%
25% 0.26 | 0.19 |-0.03|-0.14 | 0.40 | 0.15 | -0.06 | -0.16 0.08%
50% 091/099|058)|023|119]| 09 | 050 0.18 0.69%
7.7 to 10 vol% 10% 0.03 [-0.10|-0.17|-0.20| 0.03 | -0.13 | -0.18 | -0.20 -0.12%
25% 0.27 | 0.10 |-0.08|-0.16 | 0.31 | 0.06 | -0.11 | -0.17 0.03%
50% 0.67 | 059 | 0.29 | 0.07 | 0.79 | 0.55 | 0.24 | 0.03 0.40%
7.7t05.7vol% (L) 10% -0.63|-1.15|-1.06|-1.04|-0.74 | -1.11 | -1.05 | -1.04 -0.98%
(Sulfur 12 to 14) 25% -0.70|-1.20|-1.09|-1.05|-0.82 | -1.16 | -1.08 | -1.05 -1.02%
50% -0.81]-1.34|-1.19|-1.11]-0.96 | -1.30| -1.17 | -1.10 -1.12%
7.7t05.7 vol% (H) 10% -0.05|-0.30(-0.12| -0.07 | -0.07 | -0.22 | -0.09 | -0.06 -0.12%
(Sulfur 14 to 20) 25% -0.20|-0.42|-0.18|-0.09|-0.25 | -0.34 | -0.14 | -0.08 -0.21%
50% -0.46|-0.74|-0.41|-0.24| -0.56 | -0.65| -0.37 | -0.21 -0.46%
10to 5.7 vol% 10% -0.38|-0.21(-0.22|-0.09|-0.56 | -0.50 | -0.17 | -0.08 -0.33%
25% -0.78-0.55(-0.38|-0.16| -1.04 | -0.81| -0.30 | -0.13 -0.52%
50% -1.45]-1.38|-1.01|-0.55|-1.84 | -1.64 | -0.89 | -0.48 -1.16%
10to 7.7 vol% 10% -0.22|-0.47|-0.19|-0.11|-0.19 | -0.36 | -0.16 | -0.10 -0.23%
25% -0.46|-0.68 | -0.29|-0.15|-0.49 | -0.54 | -0.24 | -0.13 -0.37%
50% -0.87]-1.18|-0.67|-0.39] -0.97 | -1.05| -0.59 | -0.34 -0.76%
5.7 to 0 vol% 10% -250|-3.23|-3.43|-3.49|-2.80 | -3.31| -3.46 | -3.50 -3.22%
25% -2.32|-3.07(-3.36 | -3.46| -2.57 | -3.17 | -3.40 | -3.47 -3.10%
50% -2.00|-2.68|-3.06|-3.28|-2.20 | -2.78| -3.12 | -3.31 -2.80%
7.7t0 0 vol% 10% -3.06|-3.46 | -3.50|-3.51|-3.31 | -3.48| -3.50 | -3.51 -3.42%
25% -3.03|-3.43|-3.48|-3.50|-3.27 | -3.45| -3.49 | -3.50 -3.39%
50% -2.98|-3.36 | -3.42|-3.46| -3.20 | -3.37 | -3.44 | -3.47 -3.34%
10to 0 vol% 10% -3.99|-3.84(-3.60|-3.53|-4.13 | -3.74| -3.57 | -3.52 -3.74%
25% -4.221-4.02 | -3.69|-3.57|-4.40 | -3.91 | -3.64 | -3.55 -3.88%
50% -4.60|-4.48|-4.03|-3.78| -4.85 | -4.37| -3.96 | -3.74 -4.23%
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Table 10
Predicted Percent Changein Toxic Emissions for Fuel Mixturesin Vehicle Tank

Terminal Tank Vehiclel Vehicle 2 Average

Transition from: Hedl Predicted change for each | Predicted change for each | Change During
turnover turnover Transition
0to0 5.7 vol% 10% -1.941-1.46(-1.09|-0.99|-1.82|-1.31| -1.05 | -0.97 -1.33%
25% -251|-192|-1.31|-1.07|-251|-1.74| -1.23 | -1.04 -1.67%
50% -349|-3.08|-2.17|-1.60| -3.67 | -2.89| -2.03 | -1.51 -2.56%
0to 7.7 vol% 10% -4.07|-4.50|-4.52|-4.49|-4.34 | -459| -4.51 | .4.49 -4.43%
25% -4.48|-4.83|-4.68|-4.55|-4.83 | -4.89 | -4.64 | -4.53 -4.68%
50% -5.19|-5.67|-5.30|-4.93| -5.67 | -5.73| -5.22 | -4.88 -5.32%
0to 10 vol% 10% -5.19|-5.99(-6.04 | -6.04|-5.71 | -6.03 | -6.04 | -6.03 -5.88%
25% -5.76|-6.46 | -6.27 | -6.12| -6.39 | -6.47 | -6.23 | -6.10 -6.23%
50% -6.68|-7.61|-7.15|-6.68| -7.49 | -7.63 | -7.05 | -6.60 -7.11%
5.7t0 7.7 vol% (H) 10% -3.02|-4.09 |-4.38|-4.45|-3.48 | -4.21 | -4.41 | -4.46 -4.06%
(Sulfur 20 to 14) 25% -2.85|-3.94|-4.31|-443|-3.28|-4.08| -4.35 | -4.44 -3.96%
50% -2.56|-3.59|-4.04|-4.26|-2.94 | -3.73| -4.11 | -4.29 -3.69%
5.7t0 7.7 vol% (L) 10% -0.45|-0.28(-0.16 | -0.13|-0.50 | -0.23 | -0.15 | -0.12 -0.25%
(Sulfur 14 to 12) 25% -0.63|-0.44|-0.24|-0.16|-0.72 | -0.38 | -0.21 | -0.15 -0.37%
50% -0.94]-0.83|-0.54|-0.34|-1.09 | -0.78| -0.49 | -0.31 -0.67%
5.7 to 10 vol% 10% -4.03|-5.49 | -5.89 | -6.00| -4.60 | -5.66 | -5.94 | -6.01 -5.45%
25% -3.90|-5.39(-5.84|-5.98|-4.45 | -5.,57 | -5.90 | -5.99 -5.38%
50% -3.68|-5.13|-5.66 | -5.86| -4.19 | -5.31| -5.72 | -5.89 -5.18%
7.7 to 10 vol% 10% -5.,53|-5.93(-6.01|-6.03|-5.73 | -5.97 | -6.02 | -6.03 -5.91%
25% -5.64|-6.02 | -6.06 | -6.04 | -5.86 | -6.06 | -6.06 | -6.04 -5.97%
50% -5.81|-6.24|-6.23|-6.16| -6.06 | -6.28 | -6.22 | -6.14 -6.14%
7.7t05.7vol% (L) 10% -0.26|-0.29|-0.40|-0.43|-0.26 | -0.33| -0.41 | -0.44 -0.35%
(Sulfur 12 to 14) 25% -0.05|-0.13(-0.32|-0.40|-0.03 | -0.19| -0.35 | -0.41 -0.24%
50% 0.28 | 0.28 |-0.02|-0.22| 0.38 | 0.22 | -0.07 | -0.25 0.08%
7.7t05.7 vol% (H) 10% -253|-1.34(-1.05|-097|-2.12 | -1.22| -1.02 | -0.97 -1.40%
(Sulfur 14 to 20) 25% -2.68|-1.47(-1.11|-1.00|-2.30 | -1.34| -1.07 | -0.98 -1.49%
50% -2.93]-1.78|-1.35|-1.15]|-2.60 | -1.65| -1.29 | -1.12 -1.73%
10to 5.7 vol% 10% -3.27|-1.64|-1.09|-0.98|-2.64 | -1.33| -1.05 | -0.97 -1.50%
25% -345|-181|-1.17|-1.02|-2.86 | -1.48| -1.11 | -1.00 -1.74%
50% -3.76|-2.20|-148|-1.21|-3.23 | -1.89| -1.40 | -1.17 -2.04%
10to 7.7 vol% 10% -5.17|-4.62|-4.52|-4.49|-4.98 | -4.58 | -4.50 | -4.49 -4.67%
25% -5.18|-4.64 | -4.52|-4.49|-5.00 | -4.59 | -4.51 | -4.49 -4.68%
50% -5.20| -4.67 | -4.55|-4.51| -5.03 | -4.62 | -4.54 | -4.50 -4.70%
5.7 to 0 vol% 10% -1.85|-3.66 | -4.43 | -4.65| -2.65 | -4.08 | -4.56 | -4.68 -3.82%
25% -1.28|-3.17 | -4.20 | -4.56| -1.96 | -3.64 | -4.37 | -4.62 -3.48%
50% -0.33]-1.99|-3.30|-4.00| -0.83 | -2.45| -3.53| -4.11 -2.57%
7.7t0 0 vol% 10% -3.34|-4.04 | -453|-4.68|-3.72 | -4.36 | -4.63 | -4.70 -4.25%
25% -2.90|-3.68|-4.36|-4.61|-3.21 | -4.04 | -4.49 | -4.65 -3.99%
50% -2.17]-2.80|-3.69|-4.22|-2.36 | -3.15| -3.87 | -4.28 -3.32%
10to 0 vol% 10% -4.05|-4.21|-457|-4.69|-4.23 | -4.49 | -4.66 | -4.71 -4.45%
25% -3.67|-3.92(-4.43|-4.63|-3.79 | -4.23 | -4.55 | -4.67 -4.24%
50% -3.04]-3.19|-3.89|-4.30| -3.07 | -3.50 | -4.05 | -4.37 -3.68%
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Table 11

Expected Changesin Statewide Exhaust Emissions
If All California Gasoline Transitioned to Different Ethanol Content

. ) Terminal | Pollutant | Average Change | Percent of CaRFG
sl e e Tank Heel | Exceeded | During Transition Benefiets
0to 5.7 vol% 10% HC 0.75% 0.30%

25% HC 1.10% 0.44%
50% HC 2.03% 0.82%
0to 7.7 vol% 10% HC 0.80% 0.32%
25% HC 1.08% 0.43%
50% HC 1.81% 0.73%
0to 10 vol% 10% HC 1.23% 0.50%
25% HC 1.24% 0.50%
50% HC 1.32% 0.53%
5.7 t0 7.7 vol% (H) 10% NOXx 0.10% 0.09%
(Sulfur 20 to 14) 25% NOx 0.19% 0.17%
50% NOx 0.43% 0.39%
5.710 7.7 vol% (L) 10% NOXx -0.14% -0.13%
(Sulfur 14to0 12) 25% NOx -0.10% -0.09%
50% NOx 0.01% 0.01%
5.7 to 10 vol% 10% NOx -0.16% -0.14%
25% NOx 0.08% 0.07%
50% NOx 0.69% 0.64%
7.7 to 10 vol% 10% NOx -0.12% -0.11%
25% NOx 0.03% 0.03%
50% NOx 0.40% 0.37%
7.7t05.7 vol% (L) 10% HC -0.03% -0.01%
(Sulfur 12 to 14) 25% HC 0.05% 0.02%
50% HC 0.26% 0.10%
7.7t05.7 vol% (H) 10% HC -0.39% -0.16%
(Sulfur 14 to 20) 25% HC -0.30% -0.12%
50% HC -0.06% -0.02%
10t0 5.7 vol% 10% HC -0.24% -0.09%
25% HC -0.07% -0.03%
50% HC 0.50% 0.20%
10to 7.7 vol% 10% HC -0.41% -0.17%
25% HC -0.30% -0.12%
50% HC 0.02% 0.01%
5.7to 0 vol% 10% HC 0.95% 0.38%
25% HC 0.61% 0.24%
50% HC -0.22% -0.09%
7.7 to 0 vol% 10% HC 1.29% 0.52%
25% HC 1.03% 0.41%
50% HC 0.40% 0.16%
10 to 0 vol% 10% HC 1.66% 0.67%
25% HC 1.51% 0.61%
50% HC 1.19% 0.48%
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Table12
Reid Vapor Pressuresfor Transitions from Oxygenated to Non-oxygenated Fuel

# Weeks into .
Transition from: TT erlin :_?;LI T4'W?°?k i)
an r;‘grsilgfn Terminal Station | Vehicle#l | Vehicle #2
10% 1 6.68 7.40 7.26
5.7to 0 vol% 7.11 7.04
25% 1 6.50 7.26 7.15
6.94 6.92
50% 1 6.20 7.03 6.98
6.66 6.70
10% 1 6.72 7.59 7.48
7.7to 0vol% 7.24 71.22
25% 1 6.59 7.49 7.41
7.12 7.13
50% 1 6.38 7.33 7.29
6.92 6.98
10% 1 6.72 7.65 7.53
10to O vol% 7.30 7.27
25% 1 6.59 7.55 7.45
7.18 7.18
50% 1 6.38 7.39 7.33
6.98 7.03
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Table 13
Reid Vapor Pressuresfor Transitions from Non-oxygenated to Oxygenated Fuel

# Weeks into .
Transition from: TT erlin :_?il T4_W?,?k RP e
an Egrsilol(fn Terminal Station |Vehicle#1| Vehicle #2
10% 1 6.94 7.15 7.35
0to 5.7 vol% 6.98 73
25% 1 7.12 7.29 7.45
7.15 7.36
50% 1 7.40 7.52 7.63
7.43 7.56
2 7.12 7.18 7.29
7.13 7.24
0to 7.7 vol% 10% 1 7.25 7.39 7.54
Oto 10 vol% 7.28 7.45
2 7.17 7.19 7.28
7.18 7.25
25% 1 7.37 7.49 7.61
7.39 7.54
2 7.22 7.25 7.34
7.22 7.30
3 7.18 7.19 7.22
7.18 7.21
50% 1 7.57 7.65 7.73
7.59 7.69
2 7.37 7.41 7.49
7.38 7.45
3 7.27 7.29 7.34
7.27 7.32
4 7.22 7.23 7.25
7.22 7.24
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TABLE 150 EXAMPLE CALCULATION FOR TRANSITION FROM NON-OXYGENATED FUEL TO 7.7VOL % ETHANOL FUEL

TERMINAL TANK TRANSITION: 0-OXY CaRFG T0 TARGET CARBOB FOR
7.7 VOL.% EtOH
PROPERTIES OF CARBOBSAT EACH TANK TURNOVER
. TARGET CARBOB || 1st Turnover 2nd Turnover 3rd Turnover | 4th Turnover
CARBOB Properties O-OXY CaRFG || (7 70106 EtOH) CARBOB CARBOB CARBOB | CARBOB
Aromatics, vol% 25.0 27.0 26.8 27.0 27.0 27.0
Benzene, vol% 0.6 0.75 0.74 0.75 0.75 0.75
Olefins, vol% 6.0 43 45 43 43 43
Sulfur, ppm 10 14 13.6 14 14 14
T50, deg. F 210 213 213 213 213 213
T90, deg. F 305 313 312 313 313 313
Oxygen, wt. % 0.0 0 0.0 0.0 0.0 0.0
RVP, psi 6.8 6.0 6.0 6.0 6.0 6.0
PROPERTIES OF FUELSPRODUCED FROM CARBOBS
TARGET FUEL from [ FUEL from | FUEL from2nd | FUEL from | FUEL from
FUEL Properties 0-OXY CaRFG CARBOB 1st Turnover Turnover 3rd Turnover | 4th Turnover
(7.7 vol% EtOH) CARBOB CARBOB CARBOB CARBOB
Aromatics, vol% 25.0 25.1 24.9 25.0 25.1 25.1
Benzene, vol% 0.60 0.70 0.69 0.70 0.70 0.70
Olefins, vol% 6.0 4.0 4.2 4.0 4.0 4.0
Sulfur, ppm 10.0 14.1 13.7 14.0 14.1 14.1
T50, deg. F 210 206 206 206 206 206
T90, deg. F 305 310 309 309 310 310
Ethanol, vol.% 0.0 7.7 7.7 7.7 7.7 7.7
Oxygen 0.0 2.8 2.8 2.8 2.8 2.8
RVP, psi 6.80 7.16 7.25 7.17 7.16 7.16
NOTES: PROPERTIES OF BLENDED ETHANOL FUELS CALCULATED USING WSPA CARBOB MODEL (7/20/00)
CARBOBS FROM TERMINAL TANK TURNOVERS BLENDED
WITH ETHANOL AT TARGET CONCENTRATION OF: 7.7 VOL.% EtOH
PROPERTIES OF FUELSEVALUATED USING THE PHASE 3 PREDICTIVE MODEL
PREDICTED PERCENT CHANGE IN EMISSIONS (CANDIDATE VS REFERENCE)
TARGET FUEL from | FUEL from | FUEL from2nd | FUEL from | FUEL from
POLLUTANT 0-OXY CaRFG CARBOB 1st Turnover Turnover 3rd Turnover | 4th Turnover
(7.7 vol% EtOH) CARBOB CARBOB CARBOB CARBOB
NOX -3.51 -0.08 -0.10 -0.09 -0.08 -0.08
EXHAUST THC 1.02 -2.95 -3.27 -2.98 -2.95 -2.95
EVAP THC (Reactivity
Weighted) -2.35 6.55 8.85 6.87 6.68 6.66
CO (Reactivity Weighted) 0.00 -0.09 -0.09 -0.09 -0.09 -0.09
TOTAL THC+CO -0.07 -0.52 -0.06 -0.47 -0.52 -0.52
POT.TOX. -4.86 -4.48 -4.92 -4.52 -4.48 -4.48
PASSES PASSES PASSES PASSES PASSES PASSES
THE CANDIDATE FUEL PASSES IF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL ISLESS THAN OR EQUAL TO 0.04%
THE CANDIDATE FUEL FAILS IF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL IS GREATER THAN OR EQUAL TO 0.05%
1ST TERMINAL TANK TURNOVER | RVP= 725 EXCEEDSCAP
Heel (base CARBOB) 0-OXY CaRFG 10% of tank capacity PASSES
New batch TARGET CARBOB (7.7 vol% EtOH) 90% of tank capacity
2ND TERMINAL TANK TURNOVER
Heel (base CARBOB) 1st Turnover CARBOB 10% of tank capacity PASSES
New batch TARGET CARBOB (7.7 vol% EtOH) 90% of tank capacity
3RD TERMINAL TANK TURNOVER
Heel (base CARBOB) 2nd Turnover CARBOB 10% of tank capacity PASSES
New batch TARGET CARBOB (7.7 vol% EtOH) 90% of tank capacity
4TH TERMINAL TANK TURNOVER
Heel (base CARBOB) 3rd Turnover CARBOB 10% of tank capacity PASSES

New batch

11/15/00
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TABLE 16 EXAMPLE CALCULATION FOR TRANSITION FROM NON-OXYGENATED FUEL TO 7.7VOL % ETHANOL FUEL

UNDERGROUND TANK TRANSITION FROM 0-OXY CaRFG TO 7.7VOL% EtOH

NEW BATCHES OF FUELSDELIVERED TO STATION

FUEL from | FUEL from | FUEL from | FUEL from | FUEL from | FUEL from | FUEL from | FUEL from
FUEL Properties |0-OXY CaRFG| 1st Turnover | 1st Turnover | 2nd Turnover | 2nd Turnover | 3rd Turnover | 3rd Turnover | 4th Turnover | 4th Turnover
CARBOB CARBOB CARBOB CARBOB CARBOB CARBOB CARBOB CARBOB
[Aromatics, vol% 25.0 24.9 24.9 25.0 25.0 25.1 25.1 25.1 25.1
Benzene, vol% 0.60 0.69 0.69 0.70 0.70 0.70 0.70 0.70 0.70
Olefins, vol% 6.0 4.2 4.2 4.0 4.0 4.0 4.0 4.0 4.0
Sulfur, ppm 10 14 14 14 14 14 14 14 14
T50, deg. F 210 206 206 206 206 206 206 206 206
T90, deg. F 305 309 309 309 309 310 310 310 310
Ethanol conc., vol.% 0.0 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
Oxygen, wt. % 0.0 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
RVP, ps 6.80 7.25 7.25 7.17 7.17 7.16 7.16 7.16 7.16
NOTES: FUELSDELIVERED TO THE STATION WERE PRODUCED BY BLENDING CARBOBS FROM THE TERMINAL TANK WITH ETHANOL AT
TARGET ETHANOL CONCENTRATION OF: 7.7VOL %EtOH
HEEL IN UNDERGROUND TANK 20% OF TANK CAPACITY
CARBOB HEEL IN TERMINAL TANK WAS 10% OF TANK CAPACITY
UNDERGROUND TANK TRANSITION FROM 0-OXY CaRFG TO 7.7VOL% EtOH
FUEL SPRODUCED BY MIXING UNDERGROUND TANK HEEL WITH NEW BATCH OF FUEL
_ 1st Turnover | 2nd Turnover | 3rd Turnover | 4th Turnover | 5th Turnover | 6th Turnover | 7th Turnover | 8th Turnover 77v0l%
FUEL Properties [0-OXY CaRFG| FUEL at FUEL at FUEL at FUEL at FUEL at FUEL at FUEL at FUEL at Eth FUEL
STATION STATION STATION STATION STATION STATION STATION STATION
[Aromatics, vol% 25.0 24.9 24.9 25.0 25.0 25.0 25.0 25.1 25.1 25.1
Benzene, vol% 0.60 0.67 0.68 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Olefins, vol% 6.0 4.5 4.2 4.1 4.0 4.0 4.0 4.0 4.0 4.0
Sulfur, ppm 10 13 14 14 14 14 14 14 14 14
T50, deg. F 210 207 206 206 206 206 206 206 206 206
T90, deg. F 305 308 309 309 309 310 310 310 310 310
Ethanol conc., vol.% 0.0 6.2 74 7.6 7.7 7.7 7.7 7.7 7.7 7.7
Oxygen, wt. % 0.0 2.2 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8
RVP, ps 6.80 7.39 7.28 7.19 7.18 7.17 7.17 7.16 7.16 7.16
NOTES: HEEL IN UNDERGROUND STORAGE TANK: 20% of tank capacity
USE ROCKE'SEQUATION TO CALCULATE RVP BOOST FOR FIRST UNDERGROUND TANK TURNOVER
RVPBOOST = 1.18 psi FOR HEEL FOR FIRST UNDERGROUND TANK TURNOVER
PROPERTIES OF FUELS EVALUATED USING THE PHASE 3 PREDICTIVE MODEL
PREDICTED PERCENT CHANGE IN EMISSIONS (CANDIDATE VS. REFERENCE)
1st Turnover | 2nd Turnover | 3rd Turnover | 4th Turnover | 5th Turnover | 6th Turnover | 7th Turnover | 8th Turnover 77v0l%
POLLUTANT 0-OXY CaRFG| FUEL at FUEL at FUEL at FUEL at FUEL at FUEL at FUEL at FUEL at Eth FUEL
STATION STATION STATION STATION STATION STATION STATION STATION
NOX -3.51 -1.30 -0.09 -0.09 -0.09 -0.08 -0.08 -0.08 -0.08 -0.08
EXHAUST THC 1.02 -2.60 -3.27 -3.04 -2.99 -2.96 -2.95 -2.95 -2.95 -2.95
EVAP THC (Reactivit
\Weighted) ( Y -2.35 12.97 9.66 742 6.98 6.74 6.69 6.66 6.66 6.65
CO (Reactivity Weighted) 0.00 -0.03 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09
TOTAL THC+CO -0.07 2.09 0.19 -0.34 -0.45 -0.50 -0.51 -0.52 -0.52 -0.52
POT.TOX. -4.86 -4.53 -4.89 -4.60 -4.54 -4.49 -4.49 -4.48 -4.48 -4.48
PASSES FAILS FAILS PASSES PASSES PASSES PASSES PASSES PASSES PASSES
THE CANDIDATE FUEL PASSES IF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL IS LESS THAN OR EQUAL TO 0.04%
THE CANDIDATE FUEL FAILS IF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL IS GREATER THAN OR EQUAL TO 0.05%
1ST UNDERGROUND TANK TURNOVER [ RVP=7.39 EXCEEDSCAP
Heel (base fuel) 0-OXY CaRFG 20% of tank capacity FAILS
New batch FUEL from 1st Turnover CARBOB BLEND 80% of tank capacity
2ND UNDERGROUND TANK TURNOVER [ RVP=7.28 EXCEEDSCAP
Heel 1st Turnover FUEL BLEND at STATION 20% of tank capacity FAILS
New batch FUEL from 1st Turnover CARBOB BLEND 80% of tank capacity
3RD UNDERGROUND TANK TURNOVER
Heel 2nd Turnover FUEL BLEND at STATION 20% of tank capacity PASSES
New batch FUEL from 2nd Turnover CARBOB BLEND 80% of tank capacity
4TH UNDERGROUND TANK TURNOVER
Heel 3rd Turnover FUEL BLEND at STATION 20% of tank capacity PASSES
New batch FUEL from 2nd Turnover CARBOB BLEND 80% of tank capacity
5TH UNDERGROUND TANK TURNOVER
Heel 4th Turnover FUEL BLEND at STATION 20% of tank capacity PASSES
New batch FUEL from 3rd Turnover CARBOB BLEND 80% of tank capacity
6TH UNDERGROUND TANK TURNOVER
Heel 5th Turnover FUEL BLEND at STATION 20% of tank capacity PASSES
New batch FUEL from 3rd Turnover CARBOB BLEND 80% of tank capacity
7TH UNDERGROUND TANK TURNOVER
Heel 6th Turnover FUEL BLEND at STATION 20% of tank capacity PASSES
New batch FUEL from 4th Turnover CARBOB BLEND 80% of tank capacity
8TH UNDERGROUND TANK TURNOVER
Heel 7th Turnover FUEL BLEND at STATION 20% of tank capacity PASSES
New batch FUEL from 4th Turnover CARBOB BLEND 80% of tank capacity
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TABLE 17:

VEHICLE TANK TRANSITION FROM

0-OXY CaRFG TO

EXAMPLE CALCULATION FOR TRANSITION FROM NON-OXYGENATED FUEL TO 7.7VOL % ETHANOL FUEL

7.7vol% EtOH FUEL

VEHICLE #1
NEW BATCHES OF FUELSPRODUCED AT STATION WITH EACH UNDERGROUND TANK TURNOVER
1st Turnover 3rd Turnover 5th Turnover 7th Turnover
FUEL Properties 0-OXY CaRFG FUEL at FUEL at FUEL at FUEL at
STATION STATION STATION STATION
Aromatics, vol% 25.0 24.9 25.0 25.0 25.1
Benzene, vol% 0.60 0.67 0.70 0.70 0.70
Olefins, vol% 6.0 45 4.1 4.0 4.0
Sulfur, ppm 10 13 14 14 14
T50, deg. F 210 207 206 206 206
T90, deg. F 305 308 309 310 310
Ethanol conc. vol.% 0.0 6.2 7.6 7.7 7.7
Oxygen, wt. % 0.0 2.2 2.8 2.8 2.8
RVP, psi 6.80 7.39 7.19 7.17 7.16

7.7 vol% EtOH
FUEL

25.1

0.70

4.0

14

206

310

7.7

2.8

7.16

FUELSAT STATION PRODUCED BY MIXING UNDERGROUND TANK HEEL WITH NEW BATCH OF FUEL DELIVERED TO STATION

HEEL IN UNDERGROUND TANK
HEEL IN TERMINAL TANK

20% of tank capacity
10% of tank capacity

FUELSIN VEHICLE TANK PRODUCED BY MIXING VEHICLE TANK HEEL WITH NEW BATCH OF FUEL AT STATION
1st Turnover 2nd Turnover 3rd Turnover 4th Turnover
. - - - : 7.7 vol% EtOH
FUEL Properties 0-OXY CaRFG FUEL in FUEL in FUEL in FUEL in FUEL
VEHICLE #1 VEHICLE #1 VEHICLE #1 VEHICLE #1
Aromatics, vol% 25.0 24.9 25.0 25.0 25.0 25.1
Benzene, vol% 0.60 0.65 0.68 0.70 0.70 0.70
Olefins, vol% 6.0 4.9 43 41 4.0 4.0
Sulfur, ppm 10.0 12.2 13.5 13.9 14.0 14.1
T50, deg. F 210 207 206 206 206 206
T90, deg. F 305 307 309 309 309 310
Ethanol conc. vol.% 0.0 4.6 6.9 75 7.6 7.7
Oxygen, wt. % 0.0 1.7 25 2.7 2.8 2.8
RVP, psi 6.80 7.54 7.28 7.20 7.17 7.16
NOTE: HEEL IN VEHICLE TANK: 25% of tank capacity
HEEL IN UNDERGROUND TANK: 20% of tank capacity
HEEL IN TERMINAL TANK: 10% of tank capacity
RVP BOOST = 1.18 psi FOR FIRST VEHICLE TANK TURNOVER
PROPERTIESOF FUELSIN VEHICLE TANK EVALUATED USING THE PHASE 3 PREDICTIVE MODEL
PREDICTED PERCENT CHANGE IN EMISSIONS (CANDIDATE VS REFERENCE)
1st Turnover 2nd Turnover 3rd Turnover 4th Turnover
; ) - : 7.7 vol% EtOH
POLLUTANT 0-OXY CaRFG FUEL in FUEL in FUEL in FUEL in FUEL
VEHICLE #1 VEHICLE #1 VEHICLE #1 VEHICLE #1
NOX -3.51 -2.38 -0.66 -0.08 -0.08 -0.08
EXHAUST THC 1.02 -1.76 -2.80 -2.99 -2.96 -2.95
EVAP THC (Reactivity
Weighted) -2.35 17.24 9.77 7.48 6.87 6.65
CO (Reactivity Weighted) 0.00 0.00 -0.06 -0.09 -0.09 -0.09
TOTAL THC+CO -0.07 414 0.73 -0.30 -0.46 -0.52
POT.TOX. -4.86 -4.07 -4.50 -4.52 -4.49 -4.48
PASSES FAILS FAILS PASSES PASSES PASSES
THE CANDIDATE FUEL PASSES IF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL ISLESS THAN OR EQUAL TO 0.04%
THE CANDIDATE FUEL FAILSIF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL IS GREATER THAN OR EQUAL TO 0.05%
VEHICLE TANK TURNOVERS
1ST VEHICLE TANK TURNOVER: RVP= 754 EXCEEDSCAP
Heel (base fuel): 0-OXY CaRFG 25.0% of tank capacity
New batch 1st Turnover FUEL BLEND at STATION 75.0% of tank capacity FAILS
2ND VEHICLE TANK TURNOVER: RVP = 7.28 EXCEEDSCAP
Hedl: 1st Turnover FUEL BLEND in VEHICLE #1 25.0% of tank capacity
New batch 3rd Turnover FUEL BLEND at STATION 75.0% of tank capacity FAILS
3RD VEHICLE TANK TURNOVER:
Hedl: 2nd Turnover FUEL BLEND in VEHICLE #1 25.0% of tank capacity
New batch 5th Turnover FUEL BLEND at STATION 75.0% of tank capacity PASSES
4TH VEHICLE TANK TURNOVER:
Hedl: 3rd Turnover FUEL BLEND in VEHICLE #1 25.0% of tank capacity
New batch 7th Turnover FUEL BLEND at STATION 75.0% of tank capacity PASSES
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TABLE 18:

EXAMPLE CALCULATION FOR TRANSITION FROM NON-OXYGENATED FUEL TO 7.7VOL % ETHANOL FUEL

7.7 vol% EtOH
FUEL

25.1

0.70

4.0

14

206

310

7.7

2.8

VEHICLE TANK TRANSITION FROM 0-OXY CaRFG TO 7.7vol% EtOH FUEL
VEHICLE #2
NEW BATCHES OF FUELSPRODUCED AT STATION WITH EACH UNDERGROUND TANK TURNOVER
2nd Turnover 4th Turnover 6th Turnover 8th Turnover
FUEL Properties 0-OXY CaRFG FUEL at FUEL at FUEL at FUEL at
STATION STATION STATION STATION
Aromatics, vol% 25.0 24.9 25.0 25.0 25.1
Benzene, vol% 0.60 0.68 0.70 0.70 0.70
Olefins, vol% 6.0 4.2 4.0 4.0 4.0
Sulfur, ppm 10 13.6 14.0 14.1 14.1
T50, deg. F 210 206 206 206 206
T90, deg. F 305 309 309 310 310
Ethanol conc. vol.% 0.0 7.4 7.7 7.7 7.7
Oxygen, wt. % 0.0 2.7 2.8 2.8 2.8
RVP, psi 6.80 7.28 7.18 7.17 7.16

7.16

FUELSAT STATION PRODUCED BY MIXING UNDERGROUND TANK HEEL WITH NEW BATCH OF FUEL DELIVERED TO STATION

HEEL IN UNDERGROUND TANK
HEEL IN TERMINAL TANK

20% of tank capacity
10% of tank capacity

FUELSIN VEHICLE TANK PRODUCED BY MIXING VEHICLE TANK HEEL WITH NEW BATCH OF FUEL AT STATION
1st Turnover 2nd Turnover 3rd Turnover 4th Turnover
. - - - : 7.7 vol% EtOH
FUEL Properties 0-OXY CaRFG FUEL in FUEL in FUEL in FUEL in FUEL
VEHICLE #2 VEHICLE #2 VEHICLE #2 VEHICLE #2
Aromatics, vol% 25.0 24.9 25.0 25.0 25.0 25.1
Benzene, vol% 0.60 0.66 0.69 0.70 0.70 0.70
Olefins, vol% 6.0 47 4.2 41 4.0 4.0
Sulfur, ppm 10.0 12.7 13.7 14.0 14.1 14.1
T50, deg. F 210 207 206 206 206 206
T90, deg. F 305 308 309 309 310 310
Ethanol conc. vol.% 0.0 55 7.2 7.6 7.7 7.7
Oxygen, wt. % 0.0 2.0 2.6 2.7 2.8 2.8
RVP, psi 6.80 7.45 7.25 7.19 7.17 7.16
NOTE: HEEL IN VEHICLE TANK: 25% of tank capacity
HEEL IN UNDERGROUND TANK: 20% of tank capacity
HEEL IN TERMINAL TANK: 10% of tank capacity
RVP BOOST = 119 ps FOR FIRST VEHICLE TANK TURNOVER
PROPERTIESOF FUELSIN VEHICLE TANK EVALUATED USING THE PHASE 3 PREDICTIVE MODEL
PREDICTED PERCENT CHANGE IN EMISSIONS (CANDIDATE VS REFERENCE)
1st Turnover 2nd Turnover 3rd Turnover 4th Turnover
; ) - : 7.7 vol% EtOH
POLLUTANT 0-OXY CaRFG FUEL in FUEL in FUEL in FUEL in FUEL
VEHICLE #2 VEHICLE #2 VEHICLE #2 VEHICLE #2
NOX -3.51 -1.79 -0.08 -0.08 -0.08 -0.08
EXHAUST THC 1.02 -2.26 -3.06 -2.98 -2.95 -2.95
EVAP THC (Reactivity
Weighted) -2.35 14.66 8.83 7.22 6.80 6.65
CO (Reactivity Weighted) 0.00 0.00 -0.09 -0.09 -0.09 -0.09
TOTAL THC+CO -0.07 3.06 0.07 -0.37 -0.48 -0.52
POT.TOX. -4.86 -4.34 -4.59 -4.51 -4.49 -4.48
PASSES FAILS FAILS PASSES PASSES PASSES
THE CANDIDATE FUEL PASSES IF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL ISLESS THAN OR EQUAL TO 0.04%
THE CANDIDATE FUEL FAILSIF THE PERCENT CHANGE IN EMISSIONS BETWEEN THE CANDIDATE
FUEL AND REFERENCE FUEL IS GREATER THAN OR EQUAL TO 0.05%
VEHICLE TANK TURNOVERS
1ST VEHICLE TANK TURNOVER: RVP = 7.45 EXCEEDSCAP
Heel (base fuel): 0-OXY CaRFG 25.0% of tank capacity
New batch 2nd Turnover FUEL BLEND at STATION 75.0% of tank capacity FAILS
2ND VEHICLE TANK TURNOVER: RVP= 7.25 EXCEEDSCAP
Hedl: 1st Turnover FUEL BLEND in VEHICLE #2 25.0% of tank capacity
New batch 4th Turnover FUEL BLEND at STATION 75.0% of tank capacity FAILS
3RD VEHICLE TANK TURNOVER:
Hedl: 2nd Turnover FUEL BLEND in VEHICLE #2 25.0% of tank capacity
New batch 6th Turnover FUEL BLEND at STATION 75.0% of tank capacity PASSES
4TH VEHICLE TANK TURNOVER:
Hedl: 3rd Turnover FUEL BLEND in VEHICLE #2 25.0% of tank capacity
New batch 8th Turnover FUEL BLEND at STATION 75.0% of tank capacity PASSES
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Table 19
Predicted Changein Exhaust Emissions during Transition
from one Ethanol Fuel to Another

Change in Emissions esti lrnated
Transition from Pollutant WTlgrzir ﬁgﬂl c;gnekl\ﬁ'(;;lleé offor
10 percent 20 percent
5.7t0 7.7 vol% (H) NOx 0.10% 0.16%
57t07.7vol% (L) -0.14% -0.12%
5.7 to 10 vol% -0.16% -0.01%
7.7t0 10 vol% -0.12% -0.03%
7.7t05.7vol% (L) -0.98% -1.00%
7.7105.7 vol% (H) -0.12% -0.18%
10to 5.7 vol% -0.33% -0.48%
10to 7.7 vol% -0.23% -0.32%
5.7t0 7.7 vol% (H) HC -0.70% -0.76%
57t07.7vol% (L) -0.56% -0.61%
5.7 to 10 vol% -0.28% -0.44%
7.7t0 10 vol% -0.27% -0.41%
7.7t05.7vol% (L) -0.03% 0.02%
7.7105.7 vol% (H) -0.39% -0.34%
10to 5.7 vol% -0.24% -0.10%
10to 7.7 vol% -0.41% -0.34%
5.7t0 7.7 vol% (H) TOX -4.06% -4.00%
57t07.7vol% (L) -0.25% -0.32%
5.7 to 10 vol% -5.45% -5.41%
7.7t0 10 vol% -5.91% -5.95%
7.7t05.7vol% (L) -0.35% -0.28%
7.71t05.7 vol% (H) -1.40% -1.46%
10to 5.7 vol% -1.50% -1.57%
10to 7.7 vol% -4.67% -4.68%

! Average for 4-week transition period

Note: If the predicted change for atransition is < 0.04%, this means that there will not be an exhaust
emissions increase over the flat limit levels for that transition.
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Table 20

Predicted Percent Change in Exhaust Emissions of Total Hydrocarbons
During Transition from one Ethanol Fuel to Another

N Terminal Tank _ Vehiclel _ Vehicle 2 Percentc_:hange
Transition from: Hedl Predicted change for each Predicted change for each During
turnover (percent) turnover (percent) Transition
5.7t0 7.7 vol% (H) 10% -0.83 | -0.76 | -0.59 | -0.54 | -1.08 | -0.69 | -0.57 | -0.53 -0.70%
(Sulfur 20to 14) 20% -0.931-0.85]-0.63 | -055]|-1.20 | -0.77 | -0.60 | -0.54 -0.76%
5.7t07.7vol% (L) 10% -0.54 | -0.61 | -0.50 | -0.47 | -0.82 | -0.57 | -0.49 | -0.47 -0.56%
(Sulfur 14 to 12) 20% -0.62 | -0.68 | -0.53 | -048 | -0.92 | -0.63 | -0.51 | -0.47 -0.61%
5.7 to 10 vol% 10% -0.61 | -0.32 | -0.14 | -0.08 | -0.61 | -0.26 | -0.12 | -0.08 -0.28%
20% -0.89 | -055]-025]-0.12 | -0.95| -047 | -0.20 | -0.11 -0.44%
7.7 to 10 vol% 10% -0.60 | -0.30 | -0.14 | -0.08 | -0.57 | -0.24 | -0.11 | -0.08 -0.27%
20% -0.83 | -050]-0.23 ]| -012 | -0.85] -0.42 | -0.19 | -0.10 -0.41%
7.7t05.7vol% (L) 10% -0.27 | 0.12 | 0.03 | 0.00 | -0.19 | 0.08 | 0.02 | 0.00 -0.03%
(Sulfur 12 to 14) 20% -0.18 |1 019 | 0.06 | 0.01 | -0.08 | 0.14 | 0.04 | 0.01 0.02%
7.7t05.7 vol% (H) 10% -0.59 | -0.25 | -0.35| -0.38 | -054 | -0.29 | -0.36 | -0.38 -0.39%
(Sulfur 14 to 20) 20% -048 | -017 | -0.32 | -037 | -041 | -0.22 | -0.34 | -0.37 -0.34%
10to 5.7 vol% 10% -0.32 | -0.37 | -0.27 | -0.36 | -0.18 | -0.08 | -0.31 | -0.37 -0.24%
20% -0.07 | -0.18 ] -0.19 | -0.33 | 0.11 | 0.09 | -0.24 | -0.35 -0.10%
10to 7.7 vol% 10% -0.35 | -0.27 | -045 | -050 | -0.40 | -0.34 | -0.47 | -0.51 -0.41%
20% -0.22 | -0.17 | -0.41 | -0.49 | -0.23 | -0.26 | -0.44 | -0.50 -0.34%
Table 21
Predicted Percent Change in Exhaust Emissions of NOx
During Transition from one Ethanol Fuel to Another
N Terminal Tank _ Vehiclel _ Vehicle 2 Average_
Transition from: Hedl Predicted change for each Predicted change for each | Change During
turnover (percent) turnover (percent) Transition
5.7t0 7.7 vol% (H) 10% 0.17 | 0.17 | -0.02 | -0.07 | 0.54 | 0.09 | -0.04 | -0.07 0.10%
(Sulfur 20to 14) 20% 027 | 025 | 0.02 | -0.05| 066 | 0.16 | -0.01 | -0.06 0.16%
5.7t0 7.7 vol% (L) 10% -0.35| -0.08 | -0.16 | -0.19 | 0.10 | -0.11 | -0.17 | -0.19 -0.14%
(Sulfur 14 to 12) 20% -0.30 | -0.04 | -0.15] -0.18 | 0.16 | -0.08 | -0.16 | -0.19 -0.12%
5.7 to 10 vol% 10% -0.12 | -0.14 | -0.18 | -0.20 | -0.06 | -0.15 | -0.19 | -0.20 -0.16%
20% 0.13 | 0.06 | -0.09 | -0.17 | 0.25 | 0.04 | -0.12 | -0.18 -0.01%
7.7 to 10 vol% 10% 0.03 | -0.10 | -0.17 | -0.20 | 0.03 | -0.13 | -0.18 | -0.20 -0.12%
20% 019 | 002 | -0.12 | -0.18 | 0.22 | -0.01 | -0.14 | -0.19 -0.03%
7.7t05.7vol% (L) 10% -0.63 | -1.15| -1.06 | -1.04 | -0.74 | -1.11 | -1.05 | -1.04 -0.98%
(Sulfur 12 to 14) 20% -0.67 | -1.18 | -1.08 | -1.05| -0.79 | -1.14 | -1.07 | -1.04 -1.00%
7.7t05.7 vol% (H) 10% -0.05 | -0.30 | -0.12 | -0.07 | -0.07 | -0.22 | -0.09 | -0.06 -0.12%
(Sulfur 14 to 20) 20% -0.15] -0.38 | -0.15] -0.08 | -0.19 | -0.29 | -0.12 | -0.07 -0.18%
10to 5.7 vol% 10% -0.38 | -0.21 | -0.22 | -0.09 | -0.56 | -0.50 | -0.17 | -0.08 -0.33%
20% -0.65 | -043 ] -0.32 | -0.13 | -0.88 | -0.69 | -0.24 | -0.10 -0.48%
10to 7.7 vol% 10% -0.22 | -047 | -019 | -0.11 | -0.19 | -0.36 | -0.16 | -0.10 -0.23%
20% -0.38 | -0.60 | -0.25 ] -0.13 | -0.39 | -047 | -0.20 | -0.12 -0.32%
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During Transition from one Ethanol Fuel to Another

Table 22
Predicted Percent Change in Exhaust Emissions of Toxics

Terminal Tank Vehiclel Vehicle 2 Average
Transition from: Hedl Predicted change for each Predicted change for each | Change During
turnover (percent) turnover (percent) Transition
5.7t0 7.7 vol% (H) 10% -3.02 | -4.09 | -4.38 | -445| -348 | -4.21 | -4.41 | -4.46 -4.06%
(Sulfur 20to 14) 20% -2911-400|-434|-444 | -335| -413 | -4.38 | -4.45 -4.00%
5.7t07.7vol% (L) 10% -045 | -0.28 | -0.16 | -0.13 | -050 | -0.23 | -0.15 | -0.12 -0.25%
(Sulfur 14 to 12) 20% -0.57 |1 -0.38 | -0.21 | -0.14 | -0.65 | -0.32 | -0.18 | -0.13 -0.32%
5.7 to 10 vol% 10% -4.03 | -5.49 | -5.89 | -6.00 | -4.60 | -5.66 | -5.94 | -6.01 -5.45%
20% -394 | -542 | -586|-599 | -450| -5.61 | -5.92 | -6.00 -5.41%
7.7 to 10 vol% 10% -5.53|-5.93 | -6.01 | -6.03 | -5.73 | -5.97 | -6.02 | -6.03 -5.91%
20% -5.61 | -5.99 | -6.04 | -6.04 | -5.81 | -6.02 | -6.04 | -6.03 -5.95%
7.7t05.7vol% (L) 10% -0.26 | -0.29 | -0.40 | -0.43 | -0.26 | -0.33 | -0.41 | -0.44 -0.35%
(Sulfur 12 to 14) 20% -0.12 1 -019 | -0.36 | -042 | -0.11 | -0.24 | -0.38 | -0.42 -0.28%
7.7t05.7 vol% (H) 10% -253|-1.34|-1.05|-097 | -212 | -1.22 | -1.02 | -0.97 -1.40%
(Sulfur 14 to 20) 20% -2.63|-142]-1.09]-099 | -224 | -1.29| -1.05| -0.97 -1.46%
10to 5.7 vol% 10% -3.27 | -1.64 | -1.09 | -0.98 | -2.64 | -1.33 | -1.05 | -0.97 -1.50%
20% -3.29 | -1.741-114 ] -1.00 | -2.79 | -1.42 | -1.08 | -0.98 -1.57%
10to 7.7 vol% 10% -5.17 | -4.62 | -452 | -4.49 | -4.98 | -4.58 | -4.50 | -4.49 -4.67%
20% -5.18 | -4.63 | -452 | -449 | -5.00 | -458 | -451 | -4.49 -4.68%
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Table 23
Predicted Percent Change in Exhaust Emissions During Transitions
Between Ethanol Fuels and Non-oxygenated Fuels not Subject to RVP Standard

_ Average Change During Transition
Transition from Termh“;; Tank (percent)
Hydrocarbons NOx Toxics
0to 5.7 vol% 10% -0.31% -0.56% -1.72%
15% -0.37% -0.59% -1.85%
20% -0.44% -0.62% -2.01%
25% -0.52% -0.66% -2.17%
50% -1.09% -0.93% -3.37%
0to 7.7 vol% 10% -0.44% -0.64% -3.99%
15% -0.54% -0.64% -4.11%
20% -0.65% -0.65% -4.24%
25% -0.78% -0.65% -4.40%
50% -1.65% -0.67% -5.47%
0to 10 vol% 10% -1.13% -1.12% -6.68%
15% -1.32% -1.08% -6.81%
20% -1.52% -1.03% -6.95%
25% -1.74% -0.98% -7.11%
50% -3.24% -0.62% -8.20%
5.7to 0 vol% 10% 0.06% -3.22% -4.46%
15% 0.14% -3.19% -4.31%
20% 0.22% -3.15% -4.15%
25% 0.32% -3.11% -3.96%
50% 1.01% -2.81% -2.63%
7.7to 0 vol% 10% 0.00% -3.42% -4.83%
15% 0.10% -3.41% -4.70%
20% 0.21% -3.40% -4.56%
25% 0.33% -3.40% -4.39%
50% 1.22% -3.34% -3.23%
10to 0 vol% 10% -0.06% -3.75% -5.27%
15% 0.05% -3.79% -5.18%
20% 0.18% -3.83% -5.07%
25% 0.32% -3.88% -4.95%
50% 1.34% -4.23% -4.07%

11/15/00 Page - 14



Table 24
Predicted Percent Change in Exhaust Emissions of Hydrocar bons During Transitions
Between Ethanol Fuels and Non-oxygenated Fuels not Subject to RVP Standard

B — ~ Vehide1 ~ Vehide? é‘r’gnagg
Transition from Predicted change for each Predicted change for each .
Tank Heel During
turnover (percent) turnover (percent) L
Transition
0t0 5.7 vol% 10% -0.04 | -057 | -033|-025|-025|-048 | -0.30 | -0.25 | -0.31%
15% -0.15 | -0.66 | -0.36 | -0.27 | -0.39 | -0.56 | -0.32 | -0.25 | -0.37%
20% -0.27 | -0.76 | -0.41 | -0.28 | -0.53 | -0.65 | -0.36 | -0.27 -0.44%
25% -0.39 | -0.88 | -0.47 | -0.31 | -0.67 | -0.76 | -0.42 | -0.29 -0.52%
50% -0.96 | -1.61 | -1.04 | -0.66 | -1.36 | -1.50 | -0.94 | -0.61 -1.09%
0to 7.7 vol% 10% -0.33 | -053|-043|-032| -055| -0.67 | -0.38 | -0.30 | -0.44%
15% -0.51 | -0.67 | -0.49 | -0.34 | -0.77 | -0.80 | -0.43 | -0.32 -0.54%
20% -0.69 | -0.83 | -057 | -0.37 | -099 | -0.95 | -0.49 | -0.34 | -0.65%
25% -0.86 | -1.01 | -0.67 | -041 | -1.20 | -1.12 | -0.58 | -0.37 -0.78%
50% -1.72 | -214 |1 -156 | -0.97 | -2.24 | -2.28 | -1.42 | -0.88 -1.65%
0to 10 vol% 10% -0.92 | -1.28 | -1.10 | -1.02 | -1.40 | -1.24 | -1.07 | -1.02 -1.13%
15% -1.25|-154|-121|-106 | -1.80 | -1.47 | -1.16 | -1.04 | -1.32%
20% -156 | -1.83 | -1.35 | -1.12 | -2.18 | -1.74 | -1.27 | -1.08 -1.52%
25% -1.87 | -214 | -154 | -1.19 | -255| -2.05 | -1.43 | -1.15 | -1.74%
50% -3.28 | -4.07 | -312 | -2.23 | -4.23 | -4.02 | -2.93 | -2.08 -3.24%
5.7 to 0 vol% 10% 0.24 | 0.09 | -0.02 | -0.06 | 0.28 | 0.05 | -0.04 | -0.06 0.06%
15% 039 | 0.19 | 0.02 | -0.04 | 045 | 0.15 | 0.00 | -0.05 0.14%
20% 054 | 031 | 008 |-0.02 | 063 | 0.25 | 0.04 | -0.04 0.22%
25% 069 | 045 | 0.14 | 0.00 | 081 | 0.38 | 0.10 | -0.01 0.32%
50% 146 |1 1351081 | 041 | 1.73 | 1.28 | 0.71 | 0.35 1.01%
7.7t0 0 vol% 10% 0.01 | 0.03 | -0.03 | -0.06 | 0.14 | 0.02 | -0.04 | -0.06 0.00%
15% 020 | 0.16 | 0.02 | -0.04 | 0.36 | 0.13 | 0.00 | -0.05 0.10%
20% 040 | 0.31 | 0.08 | -0.02 | 0.59 | 0.27 | 0.05 | -0.03 0.21%
25% 060 | 048 | 0.17 | 0.02 | 0.82 | 042 | 0.12 | 0.00 0.33%
50% 162 | 164 | 1.00 | 052 | 203 | 1.58 | 0.89 | 0.44 1.22%
10to 0 vol% 10% -0.22 | -0.02 | -0.05 | -0.06 | 0.00 | -0.01 | -0.05 | -0.07 -0.06%
15% 001 | 013 | 001 |-0.05| 0.26 | 0.11 | -0.01 | -0.05 0.05%
20% 023 | 0.30 | 0.09 | -0.02 | 0.52 | 0.27 | 0.05 | -0.03 0.18%
25% 046 | 049 | 0.19 | 0.02 | 0.79 | 044 | 0.24 | 0.00 0.32%
50% 166 | 1.83 ] 1.13 | 059 | 220 | 1.77 | 1.01 | 051 1.34%
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Table 25

Predicted Percent Change in Exhaust Emissions of NOx During Transitions
Between Ethanol Fuels and Non-oxygenated Fuels not Subject to RVP Standard

B — ~ Vehide1 ~ Vehide? é‘r’gnagg
Transition from Predicted change for each Predicted change for each .
Tank Heel During
turnover (percent) turnover (percent) L
Transition
0t0 5.7 vol% 10% -2.04 | -0.29 | -0.12 | -0.07 | -1.55 | -0.22 | -0.09 | -0.06 -0.56%
15% -210| -0.33 | -0.13 | -0.07 | -1.62 | -0.26 | -0.11 | -0.07 -0.59%
20% -2.16 | -0.38 | -0.16 | -0.08 | -1.69 | -0.30 | -0.13 | -0.07 -0.62%
25% -2.22 | -043|-0.18|-0.09 | -1.75| -0.35 | -0.15 | -0.08 -0.66%
50% -250 | -0.78 | -045 | -0.26 | -2.10 | -0.70 | -0.40 | -0.23 -0.93%
0to 7.7 vol% 10% -2.37 | -0.64 | -0.06 | -0.07 | -1.78 | -0.06 | -0.07 | -0.07 -0.64%
15% -2.38 | -0.65 | -0.07 | -0.07 | -1.79 | -0.06 | -0.07 | -0.07 -0.64%
20% -2.39 | -0.65 | -0.07 | -0.07 | -1.80 | -0.07 | -0.07 | -0.07 -0.65%
25% -2.40 | -0.65 | -0.07 | -0.07 | -1.80 | -0.07 | -0.07 | -0.07 -0.65%
50% -243 ] -0.68 | -0.09 | -0.08 | -1.84 | -0.10 | -0.09 | -0.08 -0.67%
0to 10 vol% 10% -3.23|-115|-045| -027 | -238| -0.84 | -0.37 | -0.25 | -1.12%
15% -316 | -1.09 | -043 | -0.26 | -229 | -0.80 | -0.35 | -0.24 | -1.08%
20% -3.09 | -1.03 | -040 | -0.25 | -2.20 | -0.74 | -0.33 | -0.23 -1.03%
25% -3.02 | -0.95|-0.36 | -0.23 | -2.11 | -0.67 | -0.30 | -0.22 -0.98%
50% -2.66 | -048 | 0.00 | -0.01 | -1.67 | -0.19 | 0.05 | -0.02 -0.62%
5.7 to 0 vol% 10% -251|-324|-344|-349| -280| -3.32 | -3.46 | -350 | -3.22%
15% -244 | -319 | -342 | -349 | -273 | -328 | -3.45 | -350 | -3.19%
20% -2.38 | -314 | -3.39 | -348 | -2.65 | -3.23 | -3.43 | -3.49 -3.15%
25% -2.32 | -3.08 | -3.36 | -347 | -258 | -3.17 | -3.40 | -3.48 -3.11%
50% -2.01 | -2.69 | -3.07 | -3.28 | -2.20 | -2.78 | -3.13 | -3.32 -2.81%
7.7t0 0 vol% 10% -3.06 | -346 | -350 | -351 | -3.31 | -348 | -350 | -351 -3.42%
15% -3.05| -346 | -350 | -351 | -3.29 | -347 | -350 | -351 -3.41%
20% -3.04 | -345| -349 | -351 | -3.28 | -3.46 | -350 | -351 -3.40%
25% -3.03 | -343 | -349 | -350 | -3.27 | -345| -349 | -351 -3.40%
50% -2.97 | -3.36 | -343 | -347 | -3.20 | -3.37 | -3.44 | -3.47 -3.34%
10to 0 vol% 10% -3.99 | -384 | -360 | -354 | -413 | -3.75 | -357 | -3.53 -3.75%
15% -4.07 | -3.90 | -3.63 | -354 | -4.22 | -3.79 | -359 | -3.53 -3.79%
20% -415 | -396 | -3.65 | -356 | -431| -3.85 | -3.62 | -354 | -3.83%
25% -4.22 | -4.03 | -3.69 | -357 | -440 | -3.92 | -3.65 | -3.56 -3.88%
50% -4.60 | -448 | -4.04 | -3.79 | -4.85| -4.37 | -397 | -3.75| -4.23%
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Table 26

Predicted Percent Change in Exhaust Emissions of Toxics During Transitions
Between Ethanol Fuels and Non-oxygenated Fuels not Subject to RVP Standard

B — ~ Vehide1 ~ Vehide? é‘r’gnagg
Transition from Predicted change for each Predicted change for each .
Tank Heel During
turnover (percent) turnover (percent) L
Transition
0to0 5.7 vol% 10% -3.03 | -186 | -1.25| -1.07 | -270 | -1.62 | -1.17 | -1.05 | -1.72%
15% -3.29 | -205|-1.32|-1.10| -3.01 | -1.78 | -1.23 | -1.07 -1.85%
20% -354|-226|-142|-113|-331| -198 | -1.31 | -1.10 | -2.01%
25% -3.79 | -250 | -155| -1.19 | -361 | -220 | -1.42 | -1.14 | -217%
50% -5.04 | -405]|-274]-193| -511| -3.77 | -253 | -1.80 | -3.37%
0to 7.7 vol% 10% -459 | -4.06 | -3.75 | -3.63 | -455| -4.01 | -3.70 | -3.61 -3.99%
15% -4.82 | -4.22 | -382 | -3.65 | -4.82 | -4.16 | -3.75 | -3.63 -4.11%
20% -5.04 | -441|-391 | -3.68 | -5.09 | -4.33 | -3.83 | -3.66 -4.24%
25% -5.27 | -4.63 | -4.03 | -3.73 | -5.36 | -4.54 | -3.92 | -3.69 -4.40%
50% -6.39 | -6.02 | -5.09 | -4.39 | -6.70 | -5.94 | -4.92 | -4.29 -5.47%
0to 10 vol% 10% -6.50 | -6.79 | -6.67 | -6.62 | -6.85 | -6.77 | -6.65 | -6.61 -6.68%
15% -6.73 | -6.97 | -6.74 | -6.64 | -7.13 | -6.92 | -6.71 | -6.63 -6.81%
20% -6.96 | -7.16 | -6.84 | -6.68 | -7.41 | -7.10 | -6.78 | -6.66 -6.95%
25% -719|-739| -696 | -6.73 | -768 | -7.31 | -6.89 | -6.70 | -7.11%
50% -830|-881|-8.06|-742|-9.02|-876| -7.92 | -7.32 -8.20%
5.7 to 0 vol% 10% -2.95 | -443|-498 | -514 | -3.36 | -4.64 | -5.05 | -5.16 -4.46%
15% -2.67 | -4.22 | -489 | -511| -3.02 | -4.46 | -498 | -5.14 | -4.31%
20% -239|-399 | -479|-5.07 | -269 | -425| -4.89 | -5.11 -4.15%
25% -211 | -3.73 | -465 | -5.01 | -2.35 | -4.00 | -4.77 | -5.06 -3.96%
50% -0.70 | -2.00 | -335| -421 | -0.66 | -2.26 | -3.56 | -4.34 | -2.63%
7.7t0 0 vol% 10% -4.20 | -4.79 | -5.07 | -5.16 | -4.27 | -4.89 | -5.11 | -5.17 -4.83%
15% -3.96 | -4.61 | -5.00 | -5.14 | -398 | -4.73 | -5.05 | -5.15 | -4.70%
20% -3.71 | -440 | -490 | -5.10 | -3.68 | -4.54 | -4.97 | -5.13 -4.56%
25% -346 | -4.17 | -4.78 | -5.05 | -3.39 | -4.33 | -4.87 | -5.09 -4.39%
50% -222|-265]-364|-435]-190| -280 | -3.81 | -445| -3.23%
10to 0 vol% 10% -5.65 | -5.23|-519 | -519 | -536 | -519 | -5.19 | -5.19 -5.27%
15% -5.46 | -5.09 | -5.14 | -5.17 | -5.14 | -5.08 | -5.15 | -5.18 -5.18%
20% -5.28 | -494 | -5.06 | -5.15| -4.92 | -4.94 | -5.09 | -5.16 -5.07%
25% -5.09 | -4.77 | -4.97 | -511 | -4.70 | -4.78 | -5.01 | -5.13 -4.95%
50% -4.14 | -3.63 | -4.13 | -459 | -357 | -3.64 | -4.23 | -4.66 -4.07%
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